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2. Proposed by E. S. LOOMS, A. H., Ph. D., Professor of Mathematics, Baldwin University, Berea, 

Ohio. 

2. Show that the indeterminate form r— — 7^ , when a?=0. 

x* 20 ' 

[Ex. 51, p. 112, Williamson's Differential Calculits.] 

I. Solution by C. W. M. BLACK, Department of Hathematios, Wilmington Oonferenoe Academy, 
Dover, Delaware, and G. SERPELL, Student at Virginia Military Institute, Lexington, Virginia. 

f'(x) 1—j cos x— i sec'a? 

WW" ' 5«* _ 

f"(x) _ $ sin x— I sec*s tan x 

<t>"{x) 2te 5 

f"'{x) _ f cos x— f sec* x tan's— | sec*s 

^'"(iy 60 x* 

J (x) _ — f sina;— f see's tan's— V sec 4 #tan x 

(j>w{x~ 120 s 

*v 
. / (x) _ — f cos s— V'- see's tan 4 s— y sec 4 s tan 2 s— y sec'.r 

= ~I§c7 = ~4' whena,==0 - 

n. Solution by WILLIAM HOOVER, A. M., Ph. D., Professor of Mathematics and Astronomy, Ohio 
University, Athens, Ohio. 

Wehave (x— f sin .7— £ tan «) -na? 6 =#— fl x— -^--f- — ^- etc. 1 

,T+'y+ -jg — \-ete.J-r-x l = — , when a;=0. 

Also solved by ^M/raf ffunns, P. B. Philbrick, J. F, W. Scheffer, H. C. WhUaker 6. B. if. Zerr, and P. S. Berg 

3. Proposed by H. C. WHITAKER, B. S., M. E., Professor af Mathematics, Manual Training Sshocl. 
Philadelphia, Pennsylvania- 

The product of two sides of a triangle is 6,000(/fc2), the length of the bisector 
of the included angle is 60(6). What is the maximum area of the triangle, what is the 
greatest length of the third side, and what is the total area swept over by the tri- 
angle, the bisector remaining fixed ? [Selected from Philadelphia Call, 26 May, 1890.] 

Solution by the Proposer. 
Denote one of the including sides by r, the bisected angle by 20, the an- 
gle the bisector makes with the base by ^. The area=£ &* sin 20 and is there- 
fore a maximum with sin 20. The segment of the base adjacent to r is -v'^Z^s 

and therefore h sin #=<• k*—b* sin f From this equation sin 20= %vW^j>~* 

when cos 0=0. In this case the triangle is isosceles, the third side=2 v' &*— J 2 
and the area^V/fc*— J*. 

By trigonometry, {k s -J s )r«-2rJP cos 0+W=O, which is the 
polar equation of the locus of one end of the base, the bisector being the polar 
axis and the vertex of the triangle the pole. It is a circle with a center on the 
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bk* b*k 

bisector (prolonged) , 8 _, 8 from the vertex and a radius R= -p — t?- The ends 

of the base move around this circle, the base itself always being a chord passing 
through a point whose distance from the center is — p^Ts • The maximum 

J 2b i k 
length of the third side is of course the diameter of this circle =p — ijand the 



minimum length when the side is at right angles to the bisector = 2 v'p — 5«. 

The area swept through consists of two right triangles with a common 

(b*k* \ 
areas=p— p land of a sector of circle R with 

angle at thecenter=180 o + 2#[Area=^~^p-]. 
The numerical values are as follows: 



Maximum Area=^F— & 8 =1200x/6=2939.38. 
Greatest length base=25=|^£rj-=163.246. 
Total area swept over=4899+9022=13921. 

Also solved Dy C. W. M. Black, A. H. Bell, J. F. W. Schefer, G. B. M. Zerr. W. B. Biegner, of Philadelphia, 
sent a slip showing an excellent geometrical construction of this problem . 

I- Proposed by J- M. COLAW, Prinoipal of High School, Monterey, Virginia. 

Three towns A, B, and C are in tbe same straight line. The distance from A 

to B is 20 miles and the distance from B to C is 80 miies. A pedestrian started from 

B for Cand traveled at the variable rate of 10 miles an hour reciprocally as the cube 

root of his distance from A. In what time did he travel from B to C ? 

Solution by Professor P. H- PHILBRICK, M. S., G. E„ Lake Charles, Louisiana, and P. S- BERG, 
Apple Creek, Ohio. 

Let P, distant x from B, be his position at the end of time t. 
Then, his velocity at P is - — -, and -*- = , ■ — , 



,, ^20+a; , , r 80 , 

dt= — Jq— dx , t= T \ J o ^20 +x dx 

=A [( 2(, + a ')*]r =A [(ioo)* -(20)*] 

=30.74+hours. 

Solved by Professors Hoover, Hume, Scheffer, Whitaker, and Finkel, 
5. Proposed by CHARLES E. HTERS, Canton, Ohio. 

The volume generated by the curve whose equation is y i z=p X , revolving about 
its axis, is cut by a right cylinder whose equation is y*=px—x i , the axis of the latter 
passing through the focus of the former. Find the volume common to both by the 

formula V= I I I dxdydz. 

I. Solution by Professor Q- B. M. ZERR, A. M., Prinoipal of Sohooh, Staunton, Virginia. 
y*+s s =2pxis the equation of the paraboloid. The limits of z are 



